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Inorganic Dry Film Lubricant Coated Galvannealed Steel Sheet
with Excellent Press Formability and Adhesive Compatibility
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An inorganic dry fiim lubricant coated galvannealed steel sheet has been developed in order to improve the press forma-

bility of automotive body pancls. The frictional property and the press formability of this steel sheet are equivalent to
those of galvannealed steel sheet coated with an Fe-P electroplated upper fayer. The developed inorganic dry film lubri-

cant coated galvannealed steel sheet shows good compatibility with various kinds of adhesives, such as structural adhe-
sives and mastic adhesives. The spot weldability of this steel sheet is equal fo that of a galvannealed steel sheet. The
properties followed by phosphating are the same as those of galvannealed steel sheel, due to the film dissolvable property
inte alkaline degreasing solution. The inorganic dry film lubricant layer can be easily coated with a conventional coater

roll and a drier on galvannealed steel sheets.
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e Imarganic dry Glm lubricant layer
(Zine corpound 1 Binder)

Je—— Galvanneasled coating layer

= - Base steel

Fig. 1 Crossscctional view of inorganic dry film lubricant coated

galvannealed steel sheel
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Table I Test pleces used in this study
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GA “Galvannealed steel sheel -
GAK Galvannealed steel sheet with inorganic dry filin
. lubricant layer (0.8 g/m?)
GAX | Galvanncaled steel sheet with electroplated FoP
‘ coating layer (4 g/m )
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Applicd pressure: 9.8-54.5
Sliding speed: 20 mm/s

- P F Sliding distanvce: B mm
10 mim 1 Frictional cocllicient () ~ F/2P |
Iig. 2 Schematic illustration of frictional test
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unch .‘ : e 17.6 kN
lank R F;l ull-.' holdlllg‘;o:u 1 ,' T kN
awing :f /5
nolder | [53 mmg, rawing speed: 5 min/s

Fig. 3 Schemalic ilustration of cup forming test

ta) T-peel test: Structural adhesive (b) Shear test: Mastic adhesive
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- Adhesion aren: 25 mm x 25 mm

. Baking condition: 170°C % 20 min thotd)
b Testspeed: S0mm/min

Fracture mode

Cohesion failure:; =

Baking condition: 170°C % 2(bmin (hold)
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Test specd: 200 suus/mio I

R R =TT
Adhesion {ailure: [—

Fig. 4 Schematic illustration of adhesion test
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Structural adbhesive
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Weldable current range in spot welding
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Fig. 10 Electrode life in continuous spot welding
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